CB1 and CB2 cannabinoid receptor agonists induce peripheral antinociception by activation of the endogenous noradrenergic system.
Cannabinoid agonists induce norepinephrine release in central, spinal, and peripheral sites. Previous studies suggest an interaction between the cannabinoid and adrenergic systems on antinociception. In this study, we sought to verify whether the CB1 and CB2 cannabinoid receptor agonists anandamide and N-palmitoyl-ethanolamine (PEA), respectively, are able to induce peripheral antinociception via an adrenergic mechanism. All drugs were administered locally into the right hindpaw of male Wistar rats. The rat paw pressure test was used, with hyperalgesia induced by intraplantar injection of prostaglandin E2 (2 μg). Anandamide, 12.5 ng/paw, 25 ng/paw, and 50 ng/paw elicited a local peripheral antinociceptive effect that was antagonized by CB1 cannabinoid receptor antagonist AM251, 20 µg/paw, 40 µg/paw, and 80 µg/paw, but not by CB2 cannabinoid receptor antagonist AM630, 100 µg/paw. PEA, 5 µg/paw, 10 µg/paw, and 20 µg/paw, elicited a local peripheral antinociceptive effect that was antagonized by AM630, 25 µg/paw, 50 µg/paw, and 100 µg/paw, but not by AM251, 80 µg/paw. Antinociception induced by anandamide or PEA was antagonized by the nonselective α2 adrenoceptor antagonist yohimbine, 05 µg/paw, 10 µg/paw, and 20 µg/paw, and by the selective α2C adrenoceptor antagonist rauwolscine, 10 µg/paw, 15 µg/paw, and 20 µg/paw, but not by the selective antagonists for α2A, α2B, and α2D adrenoceptor subtypes, 20 μg/paw. The antinociceptive effect of the cannabinoids was also antagonized by the nonselective α1 adrenoceptor antagonist prazosin, 0.5 µg/paw, 1 µg/paw, and 2 µg/paw, and by the nonselective β adrenoceptor antagonist propranolol, 150 ng/paw, 300 ng/paw, and 600 ng/paw. Guanethidine, which depletes peripheral sympathomimetic amines (30 mg/kg/animal, once a day for 3 days), restored approximately 70% the anandamide-induced and PEA-induced peripheral antinociception. Furthermore, acute injection of the norepinephrine reuptake inhibitor reboxetine, 30 µg/paw, intensified the antinociceptive effects of low-dose anandamide, 12.5 ng/paw, and PEA, 5 µg/paw. This study provides evidence that anandamide and PEA induce peripheral antinociception activating CB1 and CB2 cannabinoid receptors, respectively, stimulating an endogenous norepinephrine release that activates peripheral adrenoceptors inducing antinociception.